Different immunoreactivities of the microtubule-binding region of tau and its molecular basis in brains from patients with Alzheimer's disease, Pick's disease, progressive supranuclear palsy and corticobasal degeneration.
The microtubule-associated protein tau accumulates as cytoplasmic inclusions in Alzheimer's disease (AD), Pick's disease (PiD), progressive supranuclear palsy (PSP) and corticobasal degeneration (CBD). We investigated the immunoreactivity of tau-positive structures using a panel of antibodies to epitopes spanning the entire length of the tau molecule. In ethanol-fixed brain tissues, most antibodies to the microtubule-binding domain (MBD) required formic acid (FA) treatment to stain tau inclusions in PSP and CBD. This is in contrast with the intense labeling of neurofibrillary tangles in AD without FA treatment. Pick bodies (PiB) in PiD showed an intermediate pattern with respect to the immunoreactivity of the MBD because accumulated tau in PiB mostly lacks the insertion of exon 10, and the proportion of tau phosphorylated at Ser262 is smaller than in other abnormal tau structures. Such immunohistochemical profiles appeared to correlate with the occurrence of the smeared tau on immunoblot analysis of brain homogenate. The smeared tau was more abundant in AD and PiD than in PSP and CBD. Since the smeared tau was N-terminally truncated and was characteristic of advanced forms of modified tau, these findings suggest that tau accumulated in AD and PiD was processed more markedly than that in PSP and CBD. The MBD of tau may be masked in the presence of the intact N terminus and require FA treatment for antibody recognition in tissue sections. Advanced modification may expose the MBD in brain tissues of AD and PiD. It is suggested that the processing of abnormally accumulated tau characterizes the pathophysiology of each tauopathy.